Ab-initio self consistent field calculations using double zeta Gaussian basis set expansions were performed on conformers of Dimethoxymethane and Dimethoxyethane. The gauche-trans energy differences using the rigid rotor approximation were calculated.
DMM
Four conformers are possible for DMM (Dimethoxymethane also known as dioxymethylene dimethylether). They are TT (delta1 = delta2 = 180
• , E = energy = -267.796016 a.u.) , TG (delta1 = 180
• , delta2 = -60
• , E = -267.802131 a.u.), GG (delta1 = delta2 = -63.3
• , E = -267.808081 a.u.) and G-G+ (delta1 = -63.3
• , delta2 = +56.7
• , E = -267.737630 a.u.). See figure 1 for definitions of the dihedral angles delta1 and delta2. A dihedral angle of close to l8O
• corresponds to trans or T, in the vicinity of 60
• to gauche or G. Ab-initio SCF ( self-consistent field ) calculations used a doublezeta basis set (Appendix A), obtained from the atomic bases 1 contracted according to the method systematically studied by Dunning 2 . Among the four conformers, GG (delta1 = delta2 = -63.3
• ) was the most stable (E = -267.808081 a.u.). The geometry 3 used was all tetrahedral angles, C-H = 1.10Å, C-O = 1.43Å, all other dihedral angles are 180
• . Fixing delta1 = -63.3
• and varying delta2 (the dihedral angle around the C2 -O2 bond) gives a value of the gauche-trans energy difference in the rigid rotor approximation 4 . The variation of energy with dihedral angle is shown in Figure 2 . The trans minimum is very shallow; the barrier for the T → G transition is about .6 Kcal/mole or the order of RT at room temperature. A parabola was fitted to the T and G-regions and the minimum energies were extrapolated to be -267.8030934 au. ( -l76.87
• ) and -267.8083169 au. ( -69.55
• ) This corresponds to 3.3 Kcal/mole as the energy difference between the gauche and trans minima (using lau. = 627.3047712 Kcal/mole). These are in agreement with ab-initio, forcefields and experimental studies cited by Lii 5 etal. Steric repulsion of the hydrogens in the G-G+ position is very strong (greater than 50 Kcal/mole above absolute minimum); the expected third minimum near +63.3
• is not obvious with this mesh size.
DME
For Dimethoxyethane (also known as dioxyethylene dimethylether and abbreviated here as DME) energies of the four lowest conformers were calculated . They are TTT (180 • , 180
• , 180
• , E = -306.815493 a.u.), TGT (180
• , E = -306.811580 a.u.), TTG (180
• , -60
• , E = -306.803115 a.u.), and TGG (180 • , -60
• , E = -306.800219 a.u.). See Figure 3 for definitions of dihedral angles.
The double zeta basis set of Appendix A was used. The geometry used was: all tetrahedral angles, C-C = l.53Å, C-0 = l.43Å, C-H = l.10Å. Delta1 and delta3 were fixed at 180
• and delta2 varied. The data are displayed in Figure 4 ; because of symmetry only half the values are shown. • ). According to Figure 4 , there may be a shallow minimum around 60
• having a still higher energy; however, the minimum at 80.28
• is clearly a lower energy and called gauche (G). The trans-gauche energy difference is 1. • position is explained as due to interaction of oxygen lone pairs.
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